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9 PrRRUARY FLIGHT 


FOR NEAVY DUTY IN LIGHT AIRCRAFT- 


MAJOR 


A cough and compact, 4-cylinder 
in-line, air-cooled engine of 
proved performance. Series |! 
<clevelops 150 h.p. and Series 
of higher compression, 155 h.p. 


BOMBARDIER 


180 h.p. Latest of the line and first 
British Direct Petrol Injection engine 
to pass A.R.B. approval tests. One 
of Bombardier'’s main advantages is 
in giving greater power for weight. 
Series |, 90 h.p. ; Series 11, 100 h.p, The reputation for performance, reliability and 
The Air Registration Board now per- economy which Cirrus Engines have built-up over 
mits Minor | 1 to run for 800 hours 
before complete overhaul—e gain the years has gained them the unwavering confi 
of 200 hours. dence of the designer and user of light aircraft. 
That is why so many established light aeroplanes 
are powered by Cirrus and why so many new 
designs incorporate these famous units. 


BLACKBURN & GENERAL AIRCRAFT LTO 
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Frervary 1950 


Extreme variations : weather conditions, temperatures and air pressure are 
among the many problems which confront the modern aircraft Constructo A 

a safeguard against corrosion, Titanine developed the LIGHTWEIGHT PRIMER 
PR 12. Applied internally during construction it will withstand the most sever 

strains caused by variation in atmospherics For external protection Titanine 
developed the lightweight aluminium finish T.T. Nine. These are only two of the 
many protectives manufactured by Titanine, who supply the majority of the 


dustry leading constructors 
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TITANINE LIMITED COLINDALE LONDON 9 ; ne COLindale 81232 (6 i nes 


Assoccated Companies Titanine Inc., USA N.V. Titan Titanine, 
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Tasman chose Solents! ~~ 


Tasman know... 


(TASMAN EMPIRE AIRWAYS LTO) 
NEW ZEALAN 


Solents are the first British civil aircraft im actual service which : 
meet the standards laid down by 1|.C.A.O. i 


The Solent will carry 44 passengers in safety and comfort i 
1,350 miles over the Tasman Sea. 
Tasman fares are among the lowest in the world, yet they have 
operated profitably since 1940 using Short flying boats. : 


The first manufacturers 


of aircraft 


in the world 
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SKYWAYS LIMITED OFFER FOR SALE 


with immediate deliver 
y 


THREE OF THEIR 


5-SEATER SKYMASTER 
AIRCRAFT 


G-AJPM. TOTAL HOURS SINCE NEW 7736 
G-AJPN. 8819 
G-AJPO. 10639 


The above aircraft are offered with aew C. of A. and all engines and 
components NIL. time since overhaul 


THE TOLLOWING IFICATION OF THE AIRCRAFT, EACH OF WHICH IS SIMILAR, 


nyines bin. into which are incorporated a reading 
y kits far conversion to -11 have be ed and . t old air supply for each seat. Each seat is equipped 
1 19 type lifebelt In addition, there is a red 

foot hassock for each seat 
ovk pit cocktail bar is installed together 
‘ with seat fe rndant. if desired two additional passenger 


substitu the cocktail bar 


Calley © P irboard side of the galley 1s located a sink 
boa md comprehensive array of cup- 


iddition, an electrical urn is fitted for 


one gentiemen, in 


Crew's Rest (juarters towels, etc. together 


One “ow samarked improvement o1 ypes All deposits from 
located 


uer- «or rear 


pe basin 


Radto 

Liatso 
tre 
SBA 


rat whpas 


treight Compartments 


buel Capacity and Oil Capacity 
Werght and Empty Weight 
70,700 ths 


rh 4 0 th 


4 


Cabin’ The uphols ’ hea “a 


upholstery down to a maroon red kicking strip along the side 


the fuselage, The carpets are maroon red as also are the * 
leather upholstered cut heating is by two Ste 

There are two hi 


The aircraft are on view by arrangement at Dunsfold Aerodrome, 


Skyways Limited. Head Offce 70 Pall Mall, London, 5 W Tetephone: Whitehall $772. 
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Windscre wip D Ast ompass mounti oo 
te 
and table mipartment there also @ separate entrance water 
for the use of « Toilets. There are wo toilets, one ladies, 
on 
u r whic ea emoved via the 
This sts of the following equipmen 
trans umd t w units One comps 
neter, Amencan $.B.A. Fan Marker SBA. British | General. The power plants are equipped with full antiacing 
Hi Command transmitters and receivers. Bendix equipme tha carbure r and propeller anti-icmng bagh 
power plant and nace equipped with the latest Gra 
There is a front fret partment Skyways Fire Prevention modi ications which are approved by 
situated under the Soor, with capac or i nla her 
rddiitioa power plant fui carrying pipe ire 
ute ed t cap 
of 
limp Cations 
timp. Galion 


FPeervary 195 


' MAKERS OF ALLOY AND SPECIAI 
STEELS TO ENGINEERS LARGE OR | 
SMALL THE WORLD OVER 
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The First Atreraft Flying Powered By 


Twin Co-axial Turbines 


17 
TWIN-ENGINED * ANTI-SUBMARINE 
CARRIER-OPERATED 


Embodying, with the Armstrong Siddeley ** Double Mamba’’, the Fairey 


scheme of twin-engined reliability originally introduced in the Fairey P/24 


engine, first installed in a Fairey ** Battle *’ light bomber in 1939. 
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B-29s for Bomber Command 


I is with mixed feelings that British aviation has received news of the allocation 
ot seventy Boeing B-2q bombers to the Rk AF The announcement has come: 


as something of an anti-climax. for the possibility was discussed many months 


ago. At that time it seemed strange that, while the R.A.F. was in real need of a 


stop-gap bomber, the United States authorities should be cocooning many hundreds 


of B-29s with little likelihood of their ever bx @ used again One thing was clear 
namely, that we could not afford to buy any of the m for dollars Now the initial 
cost problem at least has been solved, tor the seventy, and pe rhaps more later, ar 


to be allocated to R.A.F. Bomber Command under the Atlantic Pact mutual arms 
axl agreement signed in Washington on January 27th 

On receipt of th B- 29s the problem ot keeping them serviceable ind in Operation 
trim will have to be faced. The fact that they are to’ be operated for a start fro 
Marham, Sculthorpe and Lakenheath—airfields where the U.S. Third Air Divisiot 


is already in occupation—will go a long way towards solving the problem tor the 


time being As against this; it must be realized that it will not only take time t 
train ground crews but, in view of the great shortage of these tradesmen throughou 
the Service, it will not be easy to find itherency of men to train Ihe B-29 i 


large and cornplicated aircratt by comparison with the Lincoln or Lancaster, and 
every detail of equipment, in addition to the airframe, engines and services, will be 
new to the R.A.F. ground crew 


Aircrews will almost certainly lock forward to operating for a vear or two this 


more advanced, though far from new piston-engined bomber It will give the 
squadroris the ability to strike more heavily At a worth-while rat we mad will add 
ten thousand feet to their operational altitude They will also gain experience of 
pressurized, long-range operation in readiness for British jet bombers now under 
construction Gunners.a fully manned B-20 may carry up to five Wilt alse 
welcome these aircraft as offering new opportunities for their trade 


No useful purpose can be served by lamenting the introduction of Amencan Service 
aircraft into the R.A.F. at this time In spite of the fact that the British industry i 


veTy ¢ apable of fulfilling our needs, the d squieting facts rewardi mst © export 


drive and available manpower are well known: nor must it be forgotten that m IG4 


there was no urgency to start developi w new heavy bomber il ibovets were: 


barely out of the experimental stages consequently, designs and prototypes ar 
only now beginning to take shape The allocation of B-29s at this time does not 


reflect a worsening of the international situation during the past year, nor does it 


« misjudgment on the part of those responsible for specify 


ift agamst an estimate of the probable tine f greatest war risk 


indicate an avoidabl 


ind ordering aire 
In general, then, while re gretting that no suitable new British aircraft could be 
available to Bomber Command for service at the present time, we must be grateful 


to America for allocating to us a number of very useful interim bombers which will 
ive R.A.F. crews valuable experience and in an emergency enable them to strike 


in enemy at range considera bly greater than has hithert bee! 


Effects of Reduced Defence Expenditure 


Concurrently with the allocation of B-20s to the R.A] me details of how the 
{ 36.000,000 cut ordered last October in detence expenditure will affect the aircraft 
industry. Provision of jet fighters still holds the highest priority, and progress mad 
in equipping the priority command with aircraft of the latest tvpe permits no 
coinplacency, particularly when compared with the rate of American and Rusasiat 
d veloprne nt Romber development such as it is, leaves no roon for economy 


and thus Transport Command has had to accept the principal cut fhe aircraft 


iM 
ndustry must inevitably suffer in turn: and orders have already been curtailed 
This particular ill wind, however, will blow kindly in at least one direction, for 
in future it will almost certainly be expedient for the R.A.F. to co-operate mor 


losely with the civi) transport compamies, both private and State-operated 
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Sikarsky's Hia Mourometz passenger aircraft, based on his four engined machine of 1913. Wing span was i02re. 


SIZE is RELATIVE 


How Big is Big? The Brabazon Prompts Some Thoughts on “Giant” 
Aircraft that Caused Discussion in the Past 
By Geoffrey Dorman, AR AeS 


Outsize pioneer 


we have Uilit 
as comparatively small 
igt came from that country 
us in 1914, when Igor Sikorsky—long sin 
vaturalized American and inventor of the practical heli 
iter-—-produced iplane powered by four German Argu 
wines, each of which developed too h.p. This machine 
which was called the Grand, was wrecked during the 
Kussian Army manoeuvres in 1913 
From the remains, Sikorsky built another which might 
rly be called the 
» no airline 
Mouron 
urcraft was a 
ts wing area was far greater, 
imely, 17.000 sq it Cs Toss 
veight was slightly more than 
1.000 Ib 
The front upper part of the 
tuselage contained what 
vould now be styled the 
flight deck and it pro 
vided a roomy pilot's com 
partment No one had con 
sidered having a seat for a 
second pilot in those day 
xcept in school machines 
ind no one envisaged such 
luxuries as navigators, radio 
fheers, flight engineers, or 
stewards Nevertheless 
sikorsky showed foresight of 
1 kind which was sot general 
til six vears later He pro 
wled a passenger cabin with 
uur large windows on each 


An early giant" from the 
Bristol Company was the 
Braemar triplane of 1919. it 
was redesigned as an airliner. 


— 
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we 
HOUGH the Bristol Braba has now shown 
remarkable flying qualit we still occasionally hea 
expressed that it ts big to be f any 
ractical use My own reaction is that it mstruction 
may ve ve prove tr ase f real foresight-—of 
; 
ha read an aircraft of a ze which will be coded 
nae ‘ three or four years hence And foresight is a commodity a 
wh is been sadly lacking throughout aviation in 
ul vidlv remember furing tt past year 
t veronautical world has bee i, and 
hocked, by the occasional appearance an aircraft far | 
tha t ntemporart is tl yea 
d 
| 
| 
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FLIGHT. 


Farther aft ran 


passage 


with an entrance 


a stairway to an upper deck There was a toilet 
ment right aft. Forward, below the © fl tere 
private cabin with a berth, a small table and 


H the interior was lighted for night flying, by 
supplied by a wind-dnven generator 


he top wing had overhang 


X a 
feature on biplanes of those days—and the metal fuselag 
i was rectangular in section The undercarr eon tw 
pairs of wheels and two pairs « skids, the latter be 
wooden affairs shaped rather like hockey sticks of the kite 
with which most arrcraft of the period were htted to pr it 
them from nosing-over when landing Probably the ast 
aircraft with such a skid, incidentally, was the Avro jo04h 
The pilet controlled the Sikorsky In fa wheel i 
column of the type w ise and 
actuated ur 
rh ew i t 
a ‘ { lift 
nd alse flew | St. Petersburg | I 1) t 
Moscow, about 200 mule 4 
of war m August, iqt4, pre ted furth 
of this apparently quite successtu want St 
its performance were recerve 1 wit loubt at the thm 
The next really big practical raft was the fa 
Handley Page o/ 400 bomber Phe pre rox 


vas first flown from Hendon in iq15 by Sqn 
Babington, R.N_A.S., who is now known as 
Sir John Tremayne Then came the Handk 


V/ 1500, designed to attack Berlin 
of 128ft and 


each 


biplane 
four Rolls- Kovee 
350 hp It was tested from 
it Cricklewood at the end of 
Britain H 


power red by 


1917 by an 


domiciled in Clifford 


was 


I 


a small grass au 
American 


door an 
om part 
wa 

a toilet 


Air Marsha 


with 


Prodget 


d 


The Handley Page V 1500 was designed to raid Berlin. Here, 


two are seen performing at the first R.A.F. Display, in 1920. 


ape 


art with Bernar is boasiness Manage 
The V 1500 wa a colossal whine at the t 
ind no bt Prodger some quaims alout the first 
flight there was n om for a preliminary straight 
hop, the airfield being surrounded by build In rons 
ty rried 4! t n easily 
ir ord at the 
the Brabazon is net by any means the first big arreraft 
to emerge from the Bristol works, tor at th nd of World 
4 Wart there ppeared Hra lar tripla be with 
four goo bp. Liberty gine im tandem parr 
pan wa Srit Sin ind weight th 
Will the Bristol Brabazon eventually come to be regarded 
3 as a medium-sized aircraft ’ its wing span is 


230ft 
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SIZE 


snd payload of seven 


The Maxim Gx 
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noplene with 
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ial offices, pho 
» public adidliess tem \ 


could be ca Tat 


ditor dark-f 
t a 
in nir colli with the k 
In this country 


1 oft 


sometht 
m 
at Radlett on 
ind 

aster 


of co wt in 


tiden trip it t 
Nover ler 
Corde 

in 
ur tra 
Airway 


Maj. Jom 


hines am 


A big increase i'n airliner speed was shown 
up to 170 m.p.h 


ibruptly and trage ally ended 


During the war these aircraft, 


the Dornier 


First of the big flying-boats Do.X of 1930 


Fight 


photog 


The Beardmore inflexible of 1928 was nicknamed The Brittle.” 


as troop transports and during this 
Thev were slow 


peed of 137 m.p h of war they wer used 


period no passenger was ¢ ver hurt in one 
1s compared with t xlay’s speeds, cruming at m.p.b 
Bristol | iters; this was the 
the London-Paris route from 
antil the faster monoplanes began to 
before the war 
hours from London to Paris, 
very substantial | was served on the mid-day 

When the Ens s and Albatrosses began to 
replace them im the sum ner of 1939 and completed the 
journey in just over our, passengers omplained 
that they not get s worth! 

The Armstrong WI 


power of their four 
standard speed on 


its meeption m 


cruising 
just 


into service 


H.P 


come 
The 


ind a 


q25 erage 
the air 
rigland service 
i seven 
bl and 

sndard did 
Ensign (1937) 


| ywihg a on 


was a 


by the A.W. Ensign, 14 of which went into service with Imperial Airways, they cruised at 
re-engined, performed yeoman service in carrying supplies across Africa. 


= 
i7 
f sary : 
j 
4. 
than 100 yards trot th 
¢} ix i 2 
Ietween the appearance th 
ante. there was the 
flowt For examp 
o hep. each: one t of two ta 
drove tractor airscrew The middle wing bad 
sarft and t ipper a Ma wry 
es, a span of 210 ft 
9 | 
cmema appara 
‘ 
| 
iit was the Hand 
" t passenger aircraft in 
ley enget The first flight of this 
biplane had been awaited by scepti 
the ume sort lou 
It wa taket int 
th. 1930. bv S I Tor 
f But this aircta wit 
the most saf omfor 
und set an ent y new 
} 
the fleet continued in set 
fter the puthreak spe 
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yraph 
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Slow but reliable ; the H.P. 42s gave many years of faithful service on imperial Airways routes, Passengers appreciated their comfort 


siderable advan n speed t Armstrong Siddeley i ‘ rt ami tw 450 hey Rolls. Row 
Tigers giving a maximum cruising speed of 170 m.p! in Eagles gave it a speed of 85 m_p.h 
many respects it was the | tot Fr the F.z the # is «¢ Fury wa leveloped She 
and its first flight, in the hand was a tripla th pa { whose two upper wings was 
made the headlines in the datly | i t it bigg than t ‘ fat te thor \ 
were delivered, and they tins! ther career with valuabis egwnht wa 4,400 | Powe was det d trom five R 
war-service Royce Eagles wh deat een tuned to ¢g ; h a 
t rototy Douglas DC-4 (148it t flight wa M Art 
ts first flig Thoug h rox November 11 
followed we admittedly mewhat Armisti st w t! tly at 
> saw t great number of DC-4s { that six of the ‘ a ped in the desig went as 
jorming regularly the Berl Air Lift nine year ate i e S t iter the / 
could have credited how ft monst rt w ih ft h loade vith 
sidered to when it first ‘ Yet the DC-4 today et for a top flight from wut l 
now classed at ny i aft! Iu tH i y th ippearancs thre 
Che large flying boats ! ‘ sroused & h specula Dornrer Do. X i? was a reat ’ fiy 
tion over t rot VI flight is have t ndp span at forest G in 
mainly, perhay because water | ilmost unlimited nuit Bristol | ter engines mounted in a row of sx 
take-ott and alightin pend The first really fivin; tandem pairs a the wins It was probably the noisiest 
boat was the Curt Wananiwaker imerica, designed i urcraft rom the passenger point of w. that ha 4 
1913 to fly the Atlant W he var came in 1914 prepara wen built Later the ipiters were replaced by water 
tions for the flight were aband d. Lt ooled Curt cause the air cools did 
R.N., who had helped with t design t get a sufh thy wty tirstream + . them—the 
baat on behalf of the British Ac ralty Do. X wa ery A Ait inv vicrsitudes, it flew 
evolved the ser oft I for Felixst i the Atia nd 4 ul " Her ers t r first 
gave such fine serv: in the first wat ’ fa fivir wrat i ting on the Havelsee—on 
that given by Sunderiands tn ti nore f t strugyle Tt which Hythe ind { the A Lift were te 
werate hearty Iw Lh Xs were 
ki to 
hiree Vea at the Ke 
Saralal runner. MX as the large 
fiver wat Powere vith x Rolls. Roy 
t id a t of oan the 
i it it 
In af i the Short C-class boats, 290 of which were 
ordered off the drawing board for Imperial Airways I he 
in wa t ave fr them ha wen de loped th 
Sunderiands, Sandr hams and Solent 
fhe Short Shetland with a spar t 190ft, was 
ily flown im 194 If an order had been placed for 50 of 
tiem re Ww they 
t wer ht ha put BO AL 
to reall 4) 
lughes Hf wooden flying. boat 
Spa { ft t Hughes wa 
te take { te it i le 
had nited water space befor 1 to put it 
if a were wel The tact t eara tt 
more of it since then suggests that a *an it wel 
And Ww iwait the prototys thehts of Saurmder 
than the Brabazon he first flight expected next year 
it is the author's view that the Shetland (150ft span), here seen Wall the ome a day when we and our desce t 
} k back on era aircraft f the me« itt ze ¢ 


with civil markings, should have gone into airline service. 
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ito 
A visiting Boeing Superfortress, finished with standard U.S.A.F. night-black on the lower surfaces. The small ** wing "’ houses radar 
gear. This view also shows to advantage the cowlings of the Wright R-3350 18-cylinder radial engines, each rated at 2,500 h.p 


SUPERFORTS for BRITAIN 


A Round-up of Essential Information on the Boeing B-29, Soon to 
Equip R.AF. Bomber Squadrons Possibility of Flight Refuelling 


atter umour na hour merits of whose products have come to appre 
concerning th pply t rea srital urp It must be recognized that, although superior to the 
Americal ip ess bot t vesprinkled unpressurized Avro Lincoln in speed, ceiling and range, 
1 the i ti t the B29 is ilread irded by the U.S.A is an obsoles 
ty pe though cen g na new lease of life 
by refuelling 
considerable 
number, 
ed during r exer 
rformance 
rodel 
early 1940, and the 
ng September, 1942 After the 
vas tapered off and ceased in May, 1946, 
hnndreds—-eath worth some /190,000 
ooned air-tight 


nted skin with flush 
ind electrically 
flaps, which increase th 
by urls 20 per ent 


fuselage 


hres 
the nose-wheel under 
ve dual wheels 


} 


d electrically 


Some of 1,500 B-29's ‘‘cocaoned”’ 
in air-tight plastic at Warner- 
Robins Field, Georgia. The 
covering is expected to main- 
tain the aircraft in good con- 
dition for five to ten years. 


tak 
4. 
th 
ume 
\ngl 
it 
ent 
react 
i 
way? 
k 
At 
despit 
plasti 
slag and 3s of the efficient Boeing 
area 
section and is built in five 
: 


is sub-typ 
engine ha been 
is 2,500 h p 


superchargers, dis 
airscrews aft 
of pott 7 
but a large numbe 
flight refuelling 
system—~the latte 
tested in Amer 
There are vari 
B-29 is provided 
trolled barbettes 
The later aircraft 


barbette and twin 


und the 


wise has twin « 


ne stat 


pressurized c¢ 
ipartment \ 
only one sight ca 
selected sighting 
control over oth 


The total bomb-load 


posed ove on 
Hamilton-Standard 
in diameter 


self-sealing fuel tanks, with a total capa 


two lower 


A Flight copyright study of the internal arrangements of a typical B-29. Recently modified 


i the Wright R 


stalled, but a 


3340 18-cylinder radial 
typical 
h engine has two General Electra 
ach side of the nacelk the 
four-blade Hydre 
Integral with the wing structure are 


nominal rating 


matics 


ity of 4,647 gallons 
of B-298 have already been modified for 
Both the British technique and 

i} 


r Making use of a mgid boom 


1 Boeing 
ha‘ e bree 

us armament schemes, but typically the 
Electric remotely-con 
and two below 


with four General 


two above the tuselage 


have four 0.4 runs in the forward upper 
zu f the type im the rear upper 
barbettes Lhe tail-gun position hike 
gu and of Bell design There is 
on ! tine nose three in the main 
ind one 1 the pressurized tail 
ithough arrangements are Matis © that 
n control a Qiven trarbett it oF tiie 
tations are provided with secondary 
tr harbettes 


20,000lt stowed im two cells 


At the rear of the second pressurized compartment 8-29 
crew members off-duty may take their rest in these bunks. 


one torward oft the central wing structure 
where this pa throug’ the fuselage Some machines are 
modified urV a 20,..00-1b bomb senn-externally hy 
bomb doors are « tric ally operated 

Merabers of the staff of Flight who have flown in B-2os 
report very favourably on the type The insulation of the 
pressure cabins i cflective in reducing heat absorption on 


hot days, and hkewise affords protection against the cold 
und equally important-—engine noise Ihe bomb-aimer « 
position in the nose very hberally with trans 
parent panelling Pilot and co-pilot e immediately 
behind, with their seats somewhat raised to aflord aninter 
rupted vision over the bomlb-aime: head Behind the 
co-pilot m th tarboard site s the theht gineer t he 
navigator is behind the pilot, and the sixth o pant of th 
control cabin—tt radio operator is positioned aft of the 
flight engineer's instrument panel ext to tl pressur 
khead separat the cabin from t} 
Taking the Tube 

Connecting the two pressure calnn 4 35-ft tube running 

er the bomb ba and of sutitsent diameter to serve as 
i crawlway It is, of Course, pressurized to the same degree 
is the twe ibins The sensation of looking down the tube 

ikin to that of peering ito the wrong end of a tel scope 
at the tar wi, tl pete il seat for the if upper gunner 
may be perceived 

liatel t rea f thi fare ntrol 
ection t he ‘ iat where ther re folding 

ink for thos duty bie rear wal the ¢ nypart 
ment is the pressure bulkhead, aft of which n ti inpre 
surized tail section—is the auxiliary pow plant and other 
equipment There is room ti rect in the pu irized 
tail-gun position, and the at ws comfortable 

Although never operational er Europe during the late 


sar. B-2908 were 
{ course 


Nagasaki The type is fu 


well tried in the Pacific 


wed to drop the atomic bomb 


rther mteresting 


theatre and were 
on Hiroshima and 


in that its design 


as been closely imitated in the bomber (p ib! 
designated Tu-170), which now arme strategic bomber units 
f the Soviet Air Force 


BOEING 8-29 DATA 


(Four Wright (@-cylinder engine: of 1.500 


Dimensions 
Span 
Length 
(ower ta 
Wing area 

Weights 

mpty we ght 
Grow weight 
loading 
Power loading 

Performance 
Manimum speed 
to 


Range (max. continuous Crumng power) 


150 m ph. at 24 500% 
4 mn 


1830 mutes at (0.000% 
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Antarctic Rescue 


cy January yoth the first two of the 
. five British scienti who have beer 
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PENETRATIVE 
American F.86 Sabre 
warrant redesignation as YF-93 


turbojet with afterburner, and a new undercarriage with dual main wheels 


ta ple Hill 


concerned were 


Last week, in “ American Notebook, 


SLIPSTREAM AND SNOW 


FLIGHT 


Tacying out the ski-shod Auster which accompanied the 


original Graham Land expedition in 1947, members of which are now being evacuated 
by air (as reported below) from icebound Stonington Island, Marguerite Bay. 
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listant, with Peter St. Loa 
pilot: it was acl 


1, there are 
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The John Biscoe alsc 
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through the ice. An Auster 
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the original exploration party «0 164 


it crashed during a survey flxght; the 


crew made a ten-day trek back 
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Embassy in Londo 
with mutual t 
amme, was announced | 


Secretary of Defence 


bomber group in the 
European theatr luring the war, is one 


\ in flag and genera 


nnoitring routes 


B.A.L.P.A.’s New Chairman 


] AST week Capt. A. le R. S. Upton was 
~ elected chairman of the British 
Airline Pilots’ Association for 1950, in 
n to Capt. A. P. W. Cane. After 

leaving the R.A.F. in 1932, he flew tor 
various airlines until he joined Imperial 
Airways in 1936. Much of his war-time 
flying was on the ‘’ horse-shoe route "* in 
a, and for the past three years he has 

een employed on flying-boat training 


Belgium and R.A.F. Orphans 


ILLOWING the visit of 150 R.A.F. 
orphans to Belgium, the Chief of the 
Belgian Air Staff, General Leboutte, 
has sent a message to the R.A.F. Bene- 
volent Fund, who organized the visit 
with the assistance of the International 
Help for Children. He said that Belgian 
families who entertained the children toa 
month's: holiday in their own homes 


i t show that Britain's war- 
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Flight published an appreciation of the YF-86D development of the North 
The still newer machine now depicted—likewise a member of the Sabre family—differs so extensively as to 
Noticeable features include flush intakes to the Pratt and Whitney Tay (Rolls-Royce licence) 
New armament may also have been embodied. 
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CONTROLS 


by the very fact 


“Ipso tacto” 


By employing our thermostatic, electrical and electro- 
pneumatic and hydraulic control equipment in the production 
of their aircraft the industry ipso facto acknowledges the 


experience of Teddington Controls within this field. 


TEDDINGTON CONTROLS LTD. 


CEFN COED, MERTHYR TYDFIL, SOUTH WALES 


GETTING RID OF DIRT 


im maintenance and construction 


Of course you have, It may be a whole 

fresh ones presented by your new 

type of aircraft. Fire, surface damage and 

excessive inspection costs are all likely unless quick, effective means are to hand 

for cleaning thoroughly all parts of the airframe, inaccessible as well as 

get-at-able ones 

Dust, swart and other waste, often inflammable, which mount up during 

construction are dangerous and must be got rid of. B.V.C. Portable Vacuum 

Cleaners are highly efficient and models for one, two or more operators are 

available for just this job) B.V.C. Cleaners are used extcnsively in Military 
Aircraft throughout the world 


Mode! 1.64. 6 h.p. 


Bi PORTABLE VACUUM CLEANERS 


The BRITISH VACUUM CLEANER & ENGINEERING CO. LTD. (Dep!. 62), GOBLIN WORKS, LEATHERHEAD, SURREY. Te!.: Ashtead 846 
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Reward for Efficiency 


I HE winner wom puri TURBOPROPOSITION : Some time ago it was suggested that the Convairiiner would 
Cor} * Plig » Austraha be suitable in many ways to take turboprop power units, The su gestion is now being 
petition, chosen trom seve f 


SRIeS ty seriously considered, with two Allison T-38 turboprops in mind. The illustration shows 
selectu n board i London, w= Unit Car how Avietion Week's artist thinks it might look. Incidentally, Convair produced the first 
Doreen Pennell, Candidates, who h American turboprop installation, the XP-81 (TG-100 in the nose, 1-40 in the tail) 

lave exceptionall good records 
vice, were required to write a nun 


essays, including one on the future of | 
civil aviation. Miss Pennell, who is toy N : W ) N 3 R I I I 
marker in Link trainer in 

étruction at Hirming be 
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Mratospheric Thought-reading 


Mist W ecard t m 


THREE IN HARMONY : Differing only in mark (and possibly Mach) number, and in 
colouring, these three Gloster Meteors were recently seen at their makers’ airfield 
at Moreton Vaience—a Mk. 8 for the RAF. and “ Fours ‘for Denmark and Egypt 
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cannot tend off the sets can be used. The section could halt the equivalent of a 
I 3,000 Ib, 100 m.p.h. automobile in less than 3 feet. 
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shield depicted in the illustrations Apropos which Major 
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Fortunate recipients of the first batch of de Havilland Chipmunks to be delivered to a training unit are pilots of the Oxford Uni- 
versity Air Squadron. Flying in very rough weather—to which the Chipmunk takes more kindly than does the Tiger Moth—six 
of the rew trainers were delivered to Kidlington from Hatfield on Friday, February 3rd, Mr. Pat Fillingham, D.H. test pilot, 
leading the flight. The six aircraft were officially accepted by WC. Foxley Norris, commanding officer of the O.U.AS. (the 
photograph, left, shows him shaking hands with Pat Fillingham), and there was a fly past and an aerobatic display by Mr. Fillingham 
All university and V.R. squadrons are to receive Chipmunks during the next few months 
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The reputation and 
resources behind the Avro Athena 


The foundation of Avro excellence of design and workmanship were laid during the 
early years of the present century, and the fact that hundreds of thousands of 
airmen throughout the world have been trained on Avro aircraft provides ample 
evidence of the unrivalled reputation won by Avro trainers over the years. 

In no small measure is this reputation due to practical knowledge born of 
experience and the painstaking attention to detail which is so well exemplified 
in the new Athena advanced trainer. 

When it comes to quantity production the vast 
Avro capacity is backed by the wide-spread 


resources of the Hawker Siddeley Group. 


The AVRO Athena can be supplied with \ | I 


ctther piston engine or propeller turbine. 
ADVANCED TRAIWNER 


A Vv ROE COMPANY LIMITED MANCHESTER 
Branch of the Hawker Siddeley Group 
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AIRCRAFT 
UTILISATION 


PROVE THAT 


GIVES A 


A certificate of airworthiness guarantees that mainten- 
ance has reached the exacting standards of the Air 
Ministry. BUT the highly trained technicians of 
Airwork Limited put more into every job than even 
the Ministry demands 

Proof of this extra margin of safety is in the fact that 
on four occasions since putting the Hercules engines 
into Operation (powering Viking aircraft operated by 
Airwork's Charter Division) the firm has been the 
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AIRWORK LIMITED - 


Aive ot Gatwick Arport, Morte, Surrey Biactdushe Airport 


Aerodrome Perth Aerodrome 


1S CHESTERFIELD STREET - 


Camberley, Surrey 


AIRWORK LIMITED 


Bonus SERVICE’ 


pioneer organisation in obtaining one hundred hours 
extension on the official overhaul period for the 
Hercules 634 engines—THUS BRINGING THE TOTAL 
NUMBER OF HOURS BETWEEN OVERHAUL UP TO 
NINE HUNDRED. 

This instance is typical of the thoroughness of the 
Airwork Service Organisation and is eventually 
reflected in the increased utilization of air frames 
and engines overhauled by Airwork Limited. 


THE SERVICES OF AIRWORK 


Air Transport Contracting + Contract Charter ° na 
and Maintenance of Aircratt + Overhaul and ttodtdention of Aire 
Sale and Purchase of Aircraft + 

of Flying Schools and Clubs - 


insurance 


LONDON Tel: GROSVENOR 484) 
Langtey Aerodrome Buctinghamshire Heston Airport, Middierea Loughborough 


Perthshire Unsworth Aerodirame Castletown Co Durham 
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Details of the Hawker Swept-wing Experimental 


LTHOUGH it is now fifteen years since sweep-back 
A as a means of reducing drag at high flight speeds 
was proposed—by Busemann at the fifth Volta Con 
ference in Rome—the physical advent of aircraft designed 
aerodynamically on the basis of Busemann’s theory is a 
comparatively recent occurrence. There was, of course, 
not a great deal of practical point in the theory in 1935, 
for it was not until jet- and rocket-propulsion lifted speed 
potential into sonic realms that the pros and cons of sweep 
back could be, or indeed needed to be, factually deter 
mined 
Curiously, although the Germans were the first to put 
Busemann’s ideas to the test, our own aeiodynamicists 
were also concentrating on the problems of drag reduction 
at high speed and, recollecting the Volta Conference, 
brought the Busemann paper out of its pigeonhole, dusted 
it, and re-examined the reasoning and conclusions. Later 
on, when the war had finished, a good deal of the German 
data became available and our field of knowledge on the 
subject was materially increased. It is, nevertheless, still 
true to say that, even to-day, there is much to be learned 
about the aerodynamics of swept wings 
The Hawker design team, under Sydney Camm, first 
started concerning themselves with sweep-back in 1945, 
when a design was conceived for a development of the 
P.1040 employing swept-back wings. This was the genesis 
of what was later to become known as the P.1052. In the 
first instance, however, no official interest was manifested 
and, in fact, was not forthcoming until spring of the 
following year. The design thereupon submitted was the 
first to carry the designation P.1052 and a few months 
later Hawker Aircraft, Ltd., received official instructions 
to proceed with design and construction. This was fol 
lowed by contracts for two aircraft (in May, 1947), and 
although the first machine to be built—VX272—was ready 
in time for static exhibition at the S.B.A.C. Farnborough 
display in 1948, permission was withheld on the grounds 
of secrecy. The first flight of the 1052 was made on 
November roth, 1948, with Trevor Wade, the companies’ 
chief test pilot, at the controls 


P.1052 


Fighter for High-speed Research 


Some few weeks ago (November roth), Flight published 
a detailed analysis of the Sea Hawk, this being the name 
given to the Naval fighter into which the original P.1040 
was developed. In that the swept-wing 1052 has a close 
affinity with the Sea Hawk, it is not unnatural that each 
type has a great deal in common with the other. In point 
of fact, the fuselage and power installation are virtually 
identical, the chief points of disparity being that the 1052 
as a research aircraft is not fitted with guns or military 
equipment; the forward wing/fuselage mounting is differ 
ent and, of course, the arrester hook so necessary for the 
Sea Hawk is not required by the 1052. Whilst on the 
subject of intrinsic differences, it may be mentioned that 
the undercarriage, although of similar geometry, is a 
shorter version of that used on the Sea Hawk and is, in 
fact, essentially that used on the P.1040. Again, the wing 
root intakes are genetically the same, although the detail 
form is somewhat different; finally, the tailplane is of 
reduced span and is adjustable in incidence—we will, how 
ever, return to these aspects of the design later on 

There is not much point, we feel, in attempting to 
descnbe a swept-wing aircraft without making some defi 
nitive statement as to the reasons for having the wings 
swept back. This, unfortunately, is not something that 
is amenable to discussion in general terms, and in order 
to provide a clear. picture of the theory supporting what 
is, after all, a matter of some complexity, it is necessary 
to resort to a little elementary mathematxs. Thus, in the 
initial instance, the principle is made most readily under 
standable by considering a yawed wing of constant chord 
and infinite span, with the chord disposed at an angle 
¥ to the airflow. This will necessarily produce velocity com 
ponents V cos ¥ and V sin ¥ along and normal to the wing 
chord, and in that the second of these components repre 
sents a constant spanwise velocity it has no bearing on the 
pressure distribution around the wing—aside, that is, from 
small skin friction effects 

It can therefore be reasoned that, in the shock stal] case, 
the critical parameter is not Mach number M, but M cos ¥ 
As a consequence, the coefficients of lift and drag at a 
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(Left) Detail of port intake, showing boundary-layer bieed. 
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(Right) The effect of fuselage-waisting at wing intersection in 


straightening isobar endings. Dotted lines show the un d 


P.1052 


given value for M in the case of a conventional straight 
wing are changed when that wing is yawed at y to C, 


= The effect of 


sweep-back is, therefore, to increase (in the ratio of 
sec ¥ 1) the Mach number at which given compressibility 
reactions occur. It must, however, be emphasized that 
the effects summarized are idealized and, strictly, are there- 
fore valid only for yawed wings of infinite span. In the 
far from ideal conditions of physical practice, the advan 
tages to be gained by sweep-back are, perhaps, 50 per cent 
of those suggested by idealized theory. They are, never 
theless, very well worth while and, in the Hawker case, 
show a handsome profit in limiting speed as between the 
straight-wing and swept-wing versions of the aircraft 

The angle of sweep-back used for the 1052, namely, 
35 deg at 0.25 chord, was an arbitrary choice decided upon 
as offering a reasonable compromise between the achieve 
ment of a useful reduction of drag at high speed, and the 
maintenance of good handling qualities at low speed with 
out the use of slots. In the event the gain in speed has been 
marked, whilst, astonishingly, the handling characteristics 
at low speed are virtually as good as those obtained with 
a straight wing 

Aspect ratio was chosen in accordance with the results 
of an interesting study in which various aspect ratios were 
plotted against sweep-back for a whole family of wings 
From these curves, a demarcation line could be drawn 
between optima and pessima and, as a result, the optimum 
aspect ratio for the particular angle of sweep-back selected 


cos*y and Cy cos*y at Mach number - 


Centre-section showing stub-wing spars and fuselage frames. 


for the 1052 was indicated—and it seems to work very 
well in practice. 

As in the case of the Sea Hawk, the centre-section stub 
wings are, to all intents and purposes, integral with the 
fuselage, but in the 1052 the nominal span of the stub 
wings has been reduced. This was brought about by 
the desirability of increasing the area of the wing proper 
as much as was practicably possible. In order, however, 
to maintain the requisite intake area, it was expedient to 
increase the intake root depth, and, in any case, this was 
facilitated by the greater depth of section incident upon 
the increased chord used, for the t/c ratio of the root at 
13 per cent is the same as that of the Sea Hawk. This 
greater depth, in conjunction with the same fuselage, 
means that the contour of intersection between wing root 
and fuselage is considerably more curved in plan and, in 
fact, produces what can be likened to a ‘‘ waisting.”’ 

Aecrodynamically, this effect is thought to offer some 
advantage, although quantitatively the magnitude of the 
effect is still largely a matter of conjecture. The reason 
ing is that lines of constant pressure—isobars in meteoro- 
logical terms—can be plotted along the wing as a function 
of the flow velocities. In general, on a swept wing such 
as that of the 1052, these isobars run spanwise substantially 
parallel to the leading edge, but at the wing root tend 
to curve so as to meet the line of intersection with the 
fuselage at a right angle. The effect of fuselage waisting 
at the intersection is that the ends of the isobar curves are 
straightened somewhat: in other words, the induced 
velocities are lowered and, therefore, the effective drag 
is reduced 

Although the thickness chord ratio of the 1052 wing is 
very nearly the same as that of the Sea Hawk, i.e., 10 per 


The rear fuselage is built upside down, the lower fin is integral. 
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This study of the second P.1052 adrnirably portrays the aircraft's beautiful lines. Art the present time it is powered by a Rolls-Royce 


Nene 2 turbojet of 5,000 ib thrust. 


cent, the aerofoil section has been changed. It is, in fact, 
a symmetrical section, the greatest depth of which is at 
34 per cent chord. (Although, incidentally, the Germans 
believed that the highest critical Mach number with a 
swept wing was obtained from a symmetrical section and 
no twist, it has now been discovered that this is not wholly 
true, and, for the high-altitude case particularly, a certain 
amount of camber and twist can show beneficia] results.) 
The section designed by Hawkers for the 1052 embodies 
a well-rounded leading-edge profile, whereby the stall 
characteristics are generally improved, whilst at the 
opposite end of the scale, the high-speed characteristics 
are enhanced by the use of a narrow trailing-edge angle. 
Ailerons are 7 per cent of the wing in area and are fitted 
with torsion-bar spring-tabs of the well-established Hawker 
type ; both aerodynamic and mass-balancing are used. 

The tailplane at present fitted to the aircraft is essentially 
the same as that used on the Sea Hawk except that the 
span has been reduced by the deletion of rounded tips and 
the substitution of squared-off tips. It is, undoubtedly, 
its thin section (9 per cent) that makes the tailplane serve 
well at the high end of the speed range but, even so, 
the stick forces are not as light as could altogether be 
desired, and there is every likelihood that, with the fitting 
of a swept-back tailplane, they will be somewhat reduced 

To cater for trim change at the upper limits of speed, 
the tailplane attachment has been modified so as to permit 
adjustment over an incidence range of 5 deg. The actual 
adjustment of tailplane incidence is effected with a screw- 
jack mounted vertically in the lower portion of the fin, 
appropriate movement being derived via cables from a 
“pump handle"’ on the pilot’s left in the cockpit. At 
the base of the handle are two pawls oppositely engaging 
a pair of free-running cogs which commonly mesh with 
a bevel pinion integral with the cable sprocket. By this 
means, continuous rotation of the cable sprocket is ob- 
tained with pumping of the handle, and by reversing the 
throw of the pawls (by a small lever fitted on the handle) 
the direction of cable movement is reversed. This system 
has the merit of being simple and adequate, but substitu- 
tion by an electric screw-jack system is envisaged for the 
future. 

For the benefit of those who missed our analysis of the 
Sea Hawk, we fee] that, before going on to deal with the 
1052 structure, a brief description of the fuselage might 
prove valuable. 

The nosecap is given over to nosewheel stowage (the 
strut retracts forward), and immediately aft of this is the 
spacious and neatly provisioned cockpit, the occupant of 
which is furnished with an ejector seat, and enclosed with 
a blown Perspex canopy of admirable form. Behind the 
cockpit is the front tank cell, the rear bulkhead of which 
forms the forward wall of the engine compartment. The 
latter volume is divided into three, the central portion 


being a plenum chamber from which the Rolls-Royce Nene 
is aspirated. 

In the rearward portion of the engine compartment, 
space on each side of the turbine in the fuselage flanks 
is given over to stowage of the main wheels. Bifurcation 
of the jet exhaust by means of ‘‘trouser-leg"’ pipes, a 
unique feature of the Sea Hawk and 1052, permits the 
space between the jet pipes to be devoted to fuel stowage 

From this station rearward, the fuselage structure is ao 
orthodox semi-monocoque, in which the bottom part of 
the fin is incorporated as an integral element. Apart from 
the change in tailplane arrangement, the rudder has also 
been altered somewhat from that used on the Sea Hawk, 
in that the lower 13in is a fixed extension of the fin. The 
consequent reduction in rudder area has not carried any 
penalty, for the original area was generous and that now 
used is entirely adequate ; in point of fact, the modification 
is something of an advantage, for not only has it resulted 
in the elimination of a coarse trailing edge to the rudder 
base, but has also made the rudder lighter in weight, which 
in turn has allowed the use of a reduced balancing mass 

Structurally, the chief change in the centre-section stub 
wing arrangement is that the front attachment point has 
been moved forward and the end-rib moved inboard to 
the undercarriage anchorage station. Mention has already 
been made of the lower aspect ratio intakes, but in that 
the leading edge of the wing now meets the fuselage farther 
forward, the length of the intake trunking is somewhat 
greater. There may well be aerodynamic advantage in 
this, for although the skin friction in the intake ducts 
will inevitably have risen a small amount, the narrower 
divergence-angle used is likely to have more than com- 
pensated the frictional losses by reducing the diffuser losses 

Whereas the front attachment point of the wing outer 


Schematic diagram of tailplane . 
articulation for adjusting angle of 
incidence. 
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The illustrations on this page have been deliberately chosen as direct complements of those which Flight published for the Sea Hawk, so 
that a direct comparison between the two aircraft can the more easily be made. Apart from the change in wing shape, the drawing clearly 
shows the Intrinsic form of stub-wing structure, and the narrower and longer intake trunks of the P.1052. 
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panels was made on the Sea Hawk at the extremities of 
stub wing booms carried off the front diaphragm of the 
engine plenum chamber, the front attachment booms on 
the 1052 are anchored to the front bulkhead of the engine 


compartment. This has not incurred the deletion of the 
stub wing booms from the front plenum diaphragm, it has 
merely resulted in their being reduced in scantling. The 
front bulkhead of the engine compartment is a twin-walled 
diaphragm with rolled-channel peripheral-member 
Attached by side-plates to this are double-channel-section 
spanwise ribs over and under the intake trunks, joining 
outboard for mounting of the spigot which actually forms 
the forward attachment point of the outer wing panel 
The intake trunking is supported on a gridwork of pressed 
channel-members, to which the external skin (i.e., of the 
stub wings) is also riveted. The centre section main spar 
design is similar to that of the Sea Hawk in employing 
continuous light-alloy angle-section extrusions with plate- 
webs which are, in fact, integral with the rear plenum 
chamber diaphragm 


Abaft the main spar, the undercarriage girder slopes 
outboard at an angle of approximately 20 deg and is 
formed by two heavy-gauge pressed webs with extruded 
angle booms. We have already stated that, except in 
length of leg, the Dowty undercarriage used on the 1052 
is essentially similar to that found on the Sea Hawk, but 
the leg anchorage arrangement has been somewhat 
simplified. As shown in the detail drawing, the crosshead 
of the leg is anchored in a pair of plummer blocks and, by 
unscrewing the four nuts securing one block and the three 
nuts securing its fellow, the leg can be unshipped. The 
rear spar in the stub wings is basically a lighter-scantling 
variant of the main spar, and the upper surface skin 
panelling is carried on rolled, top-hat fore/aft members 
in conjunction with ‘7 -section spanwise stringers ; the lower 
surface is largely made up of undercarriage fairing panels 
and doors 

The stub wing structure abaft the rear spar is a simple 
skin roof to the recesses for the inboard portions of the 
split flaps. Although the flaps themselves have been 
slightly modified in shape, recourse is still made to a port / 
starboard interconnection system of universally jointed 
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torque tubes, flap actuation being derived from a pair of 
Dowty hydraulic jacks mounted one in each stub wing and 
supplied from a common source. 

Attachment of the outer wing panels to the stub wings 
is made at the main spar with high-tensile-steel multiple 
bolts uniting the fork-and-lug-jointed booms. The main 
spar booms of the wing proper are unusual in being 
machined from extruded angle-section steel members 
These run outboard a distance of 3ft 7in from the joint. 
whilst progressively tapering in sectional dimensions, and 
at their extremities are supplemented by fish-plates which 
provide doubling reinforcement for transition to the heavy- 
gauge pressed-channel member which forms the main spar 
for the remainder of the span. As may be seen from the 
illustrations, this transitional point in the main spar structure 
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HAWEER P. 1052 
One Rolls Royce 2 Turbojet 
Span ditt tin 
Length 9 Sin 
Height 10fe tin 
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Wing ares, grow 
rao “ 
Standard mean chord 1 Sie 
Tie retio 10 per cant 
Dihedral deg 45 min 
Incdence deg min 
edge deg 
at quarter 35 deg 
trashing edge 1S deg 30 min 
Talplane span Jin 
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Taitplane incidence, range 4 
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is also the point from which the spar is swept back 

The rear spar has a plate-web furnished with extruded 
angle-section booms which are taper-machined to a die- 
away point roughly roin inboard of the aileron. From here 
out to the tip, the plate-web of the spar is flanged to become 
a pressed channel-section member. Attachment of the rear 
spar to its complement in the stub wing is by means of steel 
brulge-straps through-bolted with the booms. These spar 
joint arrangements are illustrated in an accompanying 
detail sketch, from which can also be seen the extremely 
strong inboard end-rib used on the outer wings. The rib 
diaphragm is riveted to extruded T-booms, and between 
the wing skin and the boom flange is interposed a stainless 
steel reinforcing strip, extending approximately 12in for- 
ward and aft of the main spar station. The purpose of such 
reinforcement is to compensate for the break in the end-rib 
booms necessitated for passage of the spar joint fittings. 

Wing skin-plating is reduced in thickness spanwise ; that 
at the inboard end is to gauge as far as one rib bay outboard 
of the spar crank, thickness thence changing to 12 gauge 
over the next four mb bays, thereafter being 14 gauge for 
the remaining span out to the tip. Forward of the main 
spar, the skin panels are in upper and lower sections, joined 
along the leading edge wrth an internal butt-strap or 
doubling strip. Aft of the main spar, the skin gauges are 
similarly 10, 12 and 14 back to the rear spar, but inboard 
of the ailerons, the upper skin surface roofing the flap 
recess is reduced to 20 gauge. 

Chordal nbs are pressed sheet diaphragms with flanged 
contours and the webs are liberally pierced with flanged 
lightening holes. At the joints in the skin plating, however, 
the ribs are fitted with extruded T-booms and above the 
boom flanges are interposed butt-straps beneath the 
adjacent edges of the skin panels. Two extruded angle- 
section stringers, running broadly allel to the main 


spar, are used for additional stabilization of the upper 


surface of the wing, the ribs being slotted for passage of 
the stringers and attached to them with small angle 
brackets. 

In way of the aileron, the rear spar web carries small 
vertical brackets on which the curved wall of the aileron 
shroud is supported. The shroud lips are formed by the 
trailing edges of the wing skins which are supported by 
miniature cantilever brackets machined from light alloy 
T-section extrusions. 

Reference has already been made to the use of spring 
tabs on the ailerons, but a brief résumé of the articulation 
is worthy of note. The transmission linkage consists of 
push-pull tubes carried on swing links, this system pre- 


In the sketch below, the spar joints between stub-and outer-wings are detailed, 
whilst at right is shown the re-designed method of undercarriage attachment in- 
lation and 
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vailing from the cockpit, down the fuselage, and out along 
the wing approximately to mid-aileron span. 

Here, transition is made through a bell-crank carried on 
the front face of the rear spar and linked to the torsion 
bar. This is mounted spanwise close to the aileron hinge 
axis and is directly connected to the trailing-edge tab. 
The latter, incidentally, is approximately of 30in span by 
sin chord and is mounted about 8in from the inboard end 
of the aileron. 

Trimming arrangements for the tail surfaces do not follow 
the aileron precedent and, instead, the elevators are each 
furnished with a conventional pilot-operated trim tab, 
whilst the rudder employs an electrically actuated tab. This 
latter is powered by a small, Rotax rotary actuator com 
plete with integral reduction gear, which is mounted in 
the leading edge of the rudder with its axis substantially 
vertical. On the output shaft from the reduction gear is 
an eccentric-cam assembly, the purpose of which is to 
increase irreversibility, whilst at the same time providing 
a greater effective reduction ratio. From the eccentric, a 
push-pull shaft runs back through the rudder to the port 
side of the tab. This has a range of 5 deg and, in that 
the angular rate of the actuator output is 5 deg/sec, the 
tab rate is consonantly 1 deg/sec. Position indication is 
given by a Desynn system. 

The two 1052s which have been completed have well over 
100 hours’ handling and research flying to their credit, and 
both Boscombe and Farnborough pilots have had an oppor- 
tunity to report on their flying characteristics. They have 
reported that the 1052 is a pleasant aircraft to fly, being 
free from any vices likely to endanger the safety of the 
aircraft, and having no important features likely to affect 
its operational capabilities adversely. By comparison with 
the 1040, the swept-back wings produce the desired effect 
of a high usable Mach number. The aircraft does, in fact, 
maintain a reasonably high c/l maximum up to high Mach 
numbers and the high-altitude manceuvfability is reported 
to be good and to represent a useful improvement by com- 
parson with current straight-wing turbojet fighters. 

Cc. B, B-W. 
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corporating plummer blocks, by means of which 
mainwheel struts are facilitated. 
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The parabolic aerial of the Airborne Profile-Recorder is shown 
mounted in the fuselage of a Lockheed Hudson. 


GROUND PROFILES 


—Recorded by Radar Altimeter: 
Successful New Survey Technique 


and Resources initiated a programme of research into 

the practicability of using an airborne instrumentation 
to assist in obtaining ground elevation information for use 
in topographical mapping. . 

Early experiments with the existing APN-1 radio alti- 
meter proved that special instruments were required if 
reasonable accuracy was to be achieved. The National 
Research Council of Canada solved the problem by design- 
ing a precision radar altimeter for measuring terrain- 
clearance beneath an aircraft—an instrument capable of 
recording ground profiles to limits of plus or minus 1oft 
when flying at a speed of 200 m.p.h. Development of a 
similar instrument for commercial use was undertaken by 
the Photographic Survey Corporation, Ltd., of Toronto, 
and the present P.S.C. Airborne Profile-recorder is the 
product of lengthy research and operational experience 

The equipment is basically an electronic altimeter utiliz- 
ing a radar beam projected downwards from the airborne 
installation to measure the actual clearance between the 
aircraft and the ground. It produces an elevation profile 
of the ground in the form of a continuous record of such 
measurements taken in continuous sequence as the air- 
craft flies along the line to be surveyed. The operating 
principle, briefly, is that a radar aerial mounted beneath 
the aircraft directs micro-wave radiations vertically down- 
ward to the ground, while a graphic recorder on the receiv- 
ing side of the radar set makes a continuous record of the 
terrain-clearance on a moving tape. Correlation of the 
record with the ground track is accomplished by syn- 
chronized vertical photography. The instant of taking a 
photograph is recorded by an auxiliary pen in the margin 


Fic: years ago, the Canadian Department of Mines 


vf the radar record, thereby identifying that point on the 
record with the ground position indicated by the centre 
point on the photograph. A continuous record of radar 
readings gives an inverted picture of the ground profile 
when the altitude of the aircraft is used for reference, but 
when the record is related to sea level it becomes a scale 
drawing of the ground profile 

Since the height of the aircraft above sea level (measured 
by a normal sensitive altimeter) is taken as the reference 
datum for the ground clearance readings and as, by the 
use of this altimeter alone it is impossible to maintain an 
exact constant height, a method of stabilizing the reference 
datum is necessary. For this purpose an electronic datum 
stabilizer has been developed, incorporating a small, 
sensitive aneroid which produces an electric current pro- 
portional to height changes without mechanically loading 
the aneroid. This current is fed simultaneously with the 
radar signa! to the same recording meter in such a manner 
that it compensates for deviations from level flight 

This type of equipment should be particularly useful in 
reconnaissance work during the selection of routes for 
power, oil or railway lines, and particularly for providing 
accurate ground-elevation information to be used in con 
junction with existing methods of map construction 

The PSC. Airborne Profile-recorder is available for 
commercial distribution or for hire; and it may be built 
to the customer's specifications of size and accuracy 
Where the volume of work is not great enough to warrant 
the purchase of an instrument the Photographic Survey 
Corporation offers a complete service which inclades flying. 
reduction and interpretation of the radar record and topo- 
graphical mapping on a contract basis 


To test the accuracy of the equipment a strip of srennd was chosen (shown below) which had previously been well surveyed by existing 


methods. The radar record is seen superim 


on the previously surveyed points ; accuracy 


the actual flight-line was within the 


along 
specified tolerance of the instrument. The numbers refer to photographs for correlation of the radar record and the ground track. 
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THE 


SURVEY 
PRINCE 


Practical Features of a Specialist Aircraft : Unobstructed Camera 


ILLOWING careful study of all the requirements in 
an economical airciaft of suitable performance for 
aerial survey work, Percival Aircraft Ltd., has pro- 
duced a special version—further details of which are now 
available—of the well-known Leonides-powered Prince. It 
will be recalled that the Prince was recently granted the 
first “‘ normal category’ C. of A. in complance with the 
L.C.A.O. transport category airworthiness standards 
Although basically a standard Prince, the P.54 survey 
version has been designed to provide for the widest possible 
variety of camera combinations, both vertical and oblique 
Iwo rectangular camera-hatches are situated in the floor 
of the fuselage, one on the c.g. and the other approximately 
qft aft. Manually operated doors, closing flush with the 
outer skin, protect the vertical cameras when they are not 
in use For oblique photography there are two circular 
ports, one on each side of the fuselage aft of the high 
wing to permit an unobstructed view of the ground from 
alinost directly below the aircraft to a level above the 
horizon, These ports are covered by transparent panels 
removable in flight. Used in conjunction with one of the 
vertical hatches, they permit photography of the tri 
metrogon type 
The aircraft is intended for operation by a crew of 
three: pilot-navigator, observer and camera / radio operator 
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Flush-fitting camera- 
hatch 


doors allow a 
clean underside to the 
fuselage of the P.54. 
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The world’s most modern air cooled 
radial engine in the medium power class 


It has nine cylinders for smooth 
| : running, with 24 per cent. less frontal 
area and lower weight per B.H.P. than the 
| nearest comparable type. It develops 550 B.H.P., has 


‘an anti-icing fuel-injection system and automatic mixture and 


boost controls. The fuel and oil systems are unaffected by 


negative G. These are a few of the unique features of the 
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All Dagenite batteries designed for use in the air are fitted with ‘ Porvic’ micro- 


porous separators and protected intercel] connectors. That is one reason why Dagenite aircraft 


batteries are so dependable. They are specified as standard equipment on many Briush aircraft. 
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THE SURVEY PRINCE... 


An extra seat is provided for 
another passenger such as a geologist 
or a crew member under training ; all 
four positions are fitted with oxygen 
and intercornmunication points 

fo reduce fatigue due to sustained 
precision-flying the Prince is equipped 
with the Smith S.E.P.1 electric 
autopilot and the 
magnetic compa »beerver s 
position is im ft ear-vision 
which affords a wid inobstructs 
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t alti This interior view of the Survey Prince shows the vertical-photography hatches 
itt 


’ : with a Williamson Eagle 1X camera in one of them The crew-stations seen are 
x Tt oe those for the radio operator (forward) and the extra member 
sjustabte tt 

vide a@ Maximum of comfort in which 
ever sighting position he may adopt 

The camera /radio-operator’s position is in the main 
cabin on the starboard side just aft of the entrance to the sinera : ther elects 

rt mpartment Radio ijwhich may be installed to craft is 1 t ed by two 1,400-watt ef e-dri 


the flow 


customer's requirements) ts housed 


universal racking generators junction with 40 amp /hr storage batt: 
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The following figures for typical survey 

tion to the performance of the Prince give 
the suitabihty of the aircraft for the purpose 
olumn assumes a payload increase equis nt to one extra 


crew -member 


Base to area mileage | 
| Fuel toad (gali.) 
Flugh pRotowrap | 

The crew of the Survey Prince at Luton airport before de- | Treasic 
parture for Sharjah, Persia. Left to right: J. Saffery (chief | Time over area 
pilot and expedition manager), J. D. L. Symmington (navi- | Reserve 
gator-photographer), |. W. F. D. Angers (radio operator) and Totals ? 7 700 1080 6.00 | 920 
E. C. Goodson (engineer). | 
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WET AND WINDY 

According to the picture 
agency caption accompany 
ing thes striking might scene 
from Prestwick, “the wind 
sock (centre background) 
is blowing out straight, bur 
a giant Stratocruiser has 
been brought in safely.’ 
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YEGOSLAV REORIENTATION 
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KEEPING YOUNG : Having qualified for his "A" licence 
in August, 1947, at the age of 53, Mr. W. Fuchs, of Chelsea, is 
still flying actively. He is a member of the Luton Flying Club 
and has, up to now, “gone solo "’ on three types of aircraft. 
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GUILD TEST PILOTS DINE 


Fifty Present at First 


Annual Gathering 


"FLIGHT photographs 


UCH was the success of the first dinner of the Test Pilots’ Section of the Guild of Air Pilots and Air Navigators that everyone 

expressed the hope thar it will be possible (as is the intention) to make this an annual affair, Held at Stanhope Gate, London, last 
Friday. the dinner was ‘aformal ; che Royal toast was proposed by Mr. Gecffrey Tyson, a warden of the Guild, and that of “ The Guests 
by Mr. J. A.D. Seott ; A.Cdre. H. L. Patch replying. Sir Archibaid Rowlands, Permanent Secretary of the Ministry of Supply. GC. PW 
S. Bulman, and Mr. E. C. Bowyer ($.B.A.C.) were additional, off-the-record speakers. (1) SL. A. R. Moore, D.F.C., and Mr. W. B. Price- 
Owen. (2) Mr. G A. V. Tyson with A.Cdre. H. L, Patch, C.B.E. (3) The Guests seated at dinner, (4) S/L. J. S. Booth, D.F.C., and Sir 
John Buchanan. (S$) S/L. H. A. Marsh, A.F.C., and WC. G. E. Lowdell. (6) Mr. E. C. Bowyer, Mr. J. E. D. Scote and S/L. T. S. Wade 
D.F.C , AFC Mr. A. Wingfield and W. N, Cumming, 0.8 D.F.C. 
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~ 
a rome th girl frie ! wnother 
1 e tt ibt that ut on sist for Your any 
1 the ifactu f i machine, bat in th use Las I 
the Chilt et of drawing iefiy fe the 
| \ | 
lerst t x \ u t ibitat of ts 
4 the 1 ‘ ‘a ‘ vhach, in nee 
bu | t itt t reraf London, N.W.4 
| | 
| 
ye % LUCID ex tion of the Ar requirements for aarcraft ence of Ipading could kn the the ulties They wanted air- £ 
oe 3 was give 1 Paper re who ek United Se é craft that, by ease of exit and the ability to fly slowly, could a 
Institution Lan February tst L.t ‘ KN. (sale the test px e stick of parachutists;: that could use 
CB, DSO, M the wartime jx ‘ the lectus wequate airfields; and that re equipped with efficient 
‘ Lhirector \ War the ot lurning the rojie of the pg er, Gen. Gale that where 
Airborne Div at the me of t Nort aneling eavil armed entration Of force required t was 
(ve tral insta ng t erat t pers t t itist looking to the future 
which airb @ assau { ce ve ‘ nf that he not be ry ee the vat 
that in N ach to seize t entific and clumsy adaptation’ if something 
the zh grou to t ist of e Rive brine tter © etter Coul ve apt the great weight 
crait i t t fora ‘ pu ar t neg copte 
whrict t epositing t is git “ vt r ai ve 
tig ‘ per a! t rt for the ect o ght a for AO ca 
t he on it eture ‘ an enterta 4 wnt of the 
ity evacuat \uster’s ea ering. The War Office put up a specifica 
© gave 4a le t t tiller wina raft: tl Air Staff 
vhen ‘ : ve ‘ wit “rit rilere i 
\ vigat ¢ en t \me i Stir ei it 
tha t taught va are t ‘ they were 
t 
194 erat \ t \ aff ¢ ff the 1 raft wit ‘ 
‘ et \ ‘ te Air I How iggest that the 
“aA 
parties w é 
dr ‘ wit ‘ f wit t ir 
The ke ‘ \ir M r | N. H t 
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SERVICE 
AVIATION 


Royal Air Force and 


Naval Aviation News 
and Announcements 


Senior Appointments 


following R.A.I t 
are announced \ 
Ministry 
AV-M. E. J. Kingston-Mcl 
Sex Air Staff Fighter 
mand nce 1948, to be AOC. N i 
Group, Transport Command 4 
q 


SPRING CRUISE: The carriers Vengeance (nearer) and Implocable leave for ‘' Gib > 


AF is Senior Staff ‘tt is thirty on bebr Ma Aet OM 
sritish Air | f Occupation, G ) wit t Royal A g. Air H.O., Malta: GR 
mat n place of A-V.M. S. Spack College, Cranwell, Lir pene Sper te he Of 
man, C.B.E., ‘ of Air ¢ » Coastal ( 
the Royal A I \ Ma i > lhirect 
it sugurat ng. Air Minists W. A. D. I 
Vampire 5 at Singapore { creating \ et of Staff to the Cin, A i 
A DE HAVILLAND Vampire 5 fighte vorces, Western Eprope), (3. 
omber is now being ass led at to tase Pre 

the Far East Maintenance Base at Singa re t Ordnance ‘ i 
pore, and will shertly begin trials. Last mi No Homber 
year a Mk. 4 Vampire as successfull 2 The rema 

own a tropical wiitions t i are 
flown under tropica ndition Mr. Winst Cha 


LVE Linecolns and three Mosqui The Coilege aitned tart On July 6t 1948. H Majest t 
toes of Bomber Command flew { train officers not t tt erved fy 

R.A.F. Stations Binbrook and ¢ the leaders ofthe Atr I t 1S. presente th. exe 

r flaht to Shallufa inal Zone firat ent 14 now iA thin the RAJ i 


Living Condition. 


A PDRESSING « thou 
4 nen at ni 


the Ait Coun 


men a 1irwome had bee 
As related above, the Royal Air Force College, Cranwell, is celebrating its 30th wing tructed Thi men 
birthday. This Flight photograph, taken 16 years ago, shows the famous main tion was of a very high at ard of 
building as it looked in the days before it suffered damage from a German bomb fort, and Mr Hens are? 


FLIGHT 
hited > 
| Fighter Establishment, to be Senior Air 
Staff Officer, Fighter Commatr wit 
The Air Ministry also announces t 
appointment of A.V-M. Sir Harry Broa SET —five Vice-Ma 
hurst, K.B.E., C.B, D.S.O., DF. Thirty Cranwell Years . 
| 
| 
Aa 
4% 
| 
| 
| a 
fie 
| 
: 
| standards ™nce tie wa ended 
k ks, housing 
45 


useful fanct » strengthening th 


SERVICE AVIATION 
that j ween the Au Ministry and the Coune 
et the TA FAS amd in helping t 


tifiealt problems wit 


close relations which existed Ur 


BE 
Wember 
seven Professionals 


tat Heretord t it Marshal 


\ Lhore 
pl Chied Marsha 
Peirss, KC.B DSO 


cial Dispensation 


of 
admit direct to tts ex 


agreed 
ination for assistants in dispensing 
candidates from the RAF who have 


completed the nt 


‘Territorial and Auxiliary Forces 


Association 


Seletar Scouts 


FOUR ON A FIRE 
FLY Favourable 
reports on the capa 
bilities of 
aircraft mechanics 
have persuaded the 
Admiralty to afford 
them the same 
training as men in 
Mechanics (A) and 
(B) categories of 
Naval Aviation. 
Four trainees are 
seen minister “4 to 
the Rolls-Royce 
Griffon engine of a 
Fairey Firefly trainer 


Apothec ares 


Persona! Service 


He was born at Chel 


Sop, and was gis 


Flying-boat Exchange Plan 
A.F. Sunderlam! 

the relief 


Reunions 


"THE Coastal Command Of he 

umon Dinner will take 
place at the Connaught Rooms on May 
13th Tickets from W/C. E. G. Palmer, 
Ministry of Supply, Room 4011, Thames 
Howse (South), Millbank 
Cheques or money igs 6d, 
! Coastal Command Officers 


shonld be forwarded 


orders for 
out to 
Dinner 
lication 

All ex-members of N 106 Squadron 
male and female), with one guest, are 
invited to a reunion dinner to be held 
on March 4th Further particulars 
obtainable from S/L. F. Combie, R.A.F 
Knze Carterton, Oxon 

7. 
{R.A.F.} late 


i 


of Miami 
the ¢ 


K.A.F. Appointment 
Air Ministry announces that Air 
Alfred Randles Wardl 
C B.E., A.P.C., as shortly to take ove 
tha tamdard nfortur at vhuch the ‘ Force } t of Ar Otheer ¢ manding N q 
necessary ¢t retain 4 nt t : 
the stted camps whi The present membership of the Con dore Burt 
t for war purp ttee is as follow tir Ministry Mew is retiring trom the active dist 
‘ i th hows The Air Member f me Aj Air (ommeod ardle was ber: 
e tt Marshal Sir Leslie N. H ghurst » October, 1598, has recently retarne 
and ore t { the KCB K BS DF « Chairman) m here he was Air Officer 
he s Lhrect of Uper | 
Requirement A) at t \ 
ry, being appointed to this post 
t the 5 eak of the or he va F 
represent at present rievel transfer pst Dl be Herbert C reedy three t Technical Traine ommand 
fes y comsicly KCVO Vice- Marsha Ma t the ¢ of 
The goalkeepe a West Ha ‘ { Amble t 1s a t r A staft 
hali-back line include A/C. C. Poxo lyse ent to the Air Minists 
of the Ashington rth-Lastern Leagu Ric hard Ju In the tirst orkd ur 
und A/C. F. Boyd. of Berwick Air Commodore Wardle served in the 
ie Rangers. ‘The torwa nelucte nks of the Honourable Artillery Com ei 
wabu I MeMil Roval Flying Cerps. transferring to the 
i lan Aird ha ‘ RAT m its formation mm 
unit \berdeen wa ( Ware Air Commodore Burns has commanded 
nig § (York City) and A/C. M. J Boxall No. 66 Group since May, 1947, and was fe 
(Guildford Hardy and Boxall are formerly Director of Es at 
i K und t , the Ministry 
course at the Medical Training Air Ministr 
i ties rt | permanent commusston in the Royal Air 
versity here he ent im ror | 
thecat ' g served in the R.A FP. from April 
» 
i rst eting of the \ 18 previously in the Royal Naval 
i tor \ g Mill Hall Seheel im rot 
4 we t the R.A.F. Maintenance 
t tor Base (Far East), Seletar, recently sent No 
I \ ciat tovs to the ( Iren World tin 
3 \ M ‘ ta esenta imty Chest, London ist u \pnl 
art " ne leatitut ‘ lren if are « ging pia nt itl 
j wluded 4 wooder italina pua ‘ 
j et te r Air crew of most of whe e ais Thy Ne ila ureraft th 
j ere Rove it re the ery ft Lauthala Bay, 
i ‘ {the KR AF the grou ne Janu t Anh were e to 
i a Wolf Cal urderkar vill leave rtly 
ack ember t t ' groul ew t at 
the ns of Lauthala Bay Au Ne Zea 
thee wi airme on bebruar 
wz in the civil 
ul working in the 
torage sheds and 
\ 
Leigh Re Fastleigh, Hants, 18s ea 
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FLIGHT 


Improved design and 


precision manufacture speak 
for themselves in these new 
Heavy Duty Cowhng Fasteners 
Compact, light and unfailingly 
dependable they offer many 


unique advantages 


wi 


STOCKS OF 
PROPELLERS AND BLADES 
NOW HELD AT 
WEYBRIDGE INCLUDE 


Propeller No Engine 
| Miles Hawk Monarch 
Whitney Scrangie 
Messenge a 
Mites Hawk Monarch 
Whiney Steaght, 0 
fiy Miles Falcon 


Trane 


Mesenge: 
KZ 
Mesenge 
Christies Super Ace 
Auster | 4, Taylo 
Warner super Scarab 
(replacement fo 
86 CA 
$220 


THESE PROPELLERS ARE COVERED WITH 
WEYBRIDGE 'S’ 
FOR LONG LIFE AND ARE 
APPROVED 


THE 


AIRSCREW 


CO.. & JICWOOD LTD.. WEYBRIDGE. SURREY. 


Telephone Telegrams 
Weybridge 1600 Airscrew, Weybridge 


f 
Youre sure its ‘Ag 
secure with the 
if 
| >| AIRCRAFT 
| 
2.5600 Lycoming 0-290 3 Auster V 
Z S646 Cirrus Minor Auster ; 
7.5800 Cirrus Minor Auster V 
POV he wow NG BRITIS 
ost LEAD! DH $220 4 Gipsy Major As and t 8) (Fox 
laste, 452508 ripry Mayo DH 9OA (Oragontiy) 
sy Whin HR 67! 25780 pay Major * Ace Series 
404D tng 
Pig neh 
th 
BBKING AIRCRAFT corporation 
Fifth Street, Montrose Avenue, HILLINGTON, GLASGOW, 
| Sele co for and P 


PLIGHT 


Seeing is 


believing 


available to the Britush 

y bave made possible the 

which ts aiveraft are known, 

ace fireproot, Tinkertes fabrics for cabin 
aod turnishin; play an mportant part 


othpee and vermin proof 


UPHOLSTERY FABRICS 


British Avr 


HOLMFIRTH, NUODERSTIELD, 


NEWTON - DERBY— 


YORKSHIRE, ENGLAND 
kertex, rth 


AIRCRAFT GENERATORS 


AND 


ROTARY TRANSFORMERS 


nes were manufactured by us for 


108,215 of these mach 
firms working to our 


War purposes and 213,200 by other 
drawings and design We have been 
ft electric generat: 


Jesigning and manu 
ors since 1917 
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OIL 
PETROL & 

WATER 

RESISTING 


Jointing Material 


GASKETS 

WASHERS 4 
SHEETS & 

MOULDINGS 


“--KAUTEX LTD= 


ELSTREE WAY, ELSTREE, HERTS. 
TELEPHONE: ELSTREE 1777-8-9 


D. WYNN-— 


——& COMPANY—— 


A.R.B. APPROVED STOCKISTS OF 
AIRCRAFT INSTRUMENTS AND 
ELECTRICAL ACCESSORIES 


MONTPELLIER DRIVE 
CHELTENHAM 


felephone . 3264 Grams “Wynn, Cheltenhan 


WEWTON an OTHERS ioensy) LIMITED 


ORY 


F, G. MILES LIMITED 


SERVICE AND 
ENGINEERS 


REPAIR 
MAINTENANCE 


Consultants on all aviation 
matters 

Design and test of aircraft 

and aircraft components. 


AERODROME SURREY 


Phone Nutfeld Ridge 2200 


REDHILL 


16 
: 
| 
\ 
| ROO, : 
} 
Ve 
high tacte 
Because the 
upholstery 
Thev are als 
| 
; 
ae 
4 
if 


The 
Cheapest. 


Lightest, 
High Grade 
Diesel 


Hs is a Self-contained 
Diesel designed for Con 
tinuows Output on every 
kind of Power Duty 
Simple and Economical 
Instant starting from cold 
is assured under al! cond: 
tions. Working parts All 
enclosed, yet — instantly 
Accessible 


*“*ZEPHYR’’ 
AIR-COOLED DIESEL 


38.H.P. at 1000R PM. 48.H.P. at 1500 
5 B.H.P. at 1750 2000 A.P.M. 

Send for details: 

THE COVENTRY VICTOR MOTOR CO., LTD. 

Dept. 10, Diese! Div., COX STREET, COVENTRY. 


Service. 


THE COLLEGE OF 

AERONAUTICAL 

AND AUTOMOBILE 
ENGINEERING 


{of Chelsea 


Syllabus from Bursar 
Sydney Street, Chelsea, S.W.3. 


Telephone: FlAxman 0021 


PLIGHT! 


Pitman Boo 


Second E-dition Just Out— 


Rapid Navigation Tables 

By W. Myerscough and W. Hamilton. An improved version of this 
well-known book. The tables have been extended to cover al 
latitudes and deciinations, and their accuracy has been increased 
A most useful book for pilots and nav gators. 17 6 net 

Beginners, as wel a5 experienced navigators, May rest assured 
that ‘ Rapid Navigation Tables © is the best value for money that 
has yet been seen.” —Flight 

Both quicker and simpler than anything | have yet een 


Aeroplane 


Aircraft, Engines of the World, 
1949 


By Paul H. Wiikinson. This work has no equal tor up-to-date, 
accurate information on the world's aircraft engines tt includes an 
extensive jet-engine and gas-turbine section, and forms a most 
usefyl reference work for all concerned with engines. Profusely 
iustrated, 50 - net 


An indispensable addition to the aviation library. —Aeronautics 


Among the standard reference books. —Journa’ of the Royal 
Aeronautica! Society 


Aircraft Radio and Electrical 
Equipment 
By Howard K. Morgan, Superintendent of Communications, Trans 
continental and Western Air, inc, A book by a leading American 


expert, giving detailed information on up-to-date equipment 
Over 200 illustrations. 22 6 net 


Air Transport Navigation 


By Peter H. Redpath and James Coburn. Based on a wealth of 
experience under war time operational conditions this is « first 
rate guide tor all transport pilots and navigators Mustrated 
612 pages. 25- net 


Fifth Edition Ready Soon 


Bennett's Complete Air Navigator 
By Air Vice-Marshal T. Bennett, RAeS., 
F.R.Met.S. A revised anc thoroughly up-to-date edition of this 
well-known work, which is recognised as the standard textbook tor 
the First Clase Air Naw grtor’s Licence About 2! net 


Every good navigator should have this work avaiable or reter 
ence. ‘—-Aeropiane 


Sir Isaac Pitman & Sons Ltd. 


Parker Street, Kingsway, London, W.C.2 
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FAMOUS MAKERS WHO SPECIFY 
VOKES FILTERS 


Ihe imminence of the goth Anniversary of Th 


Bristol Aeroplane Co. Ltd., highlights the clos 
seoctaion of Vokes Filters with Bristol Aircratt 
and Kagine Indeed, with Bristol * Hercules" or 
(Centaurus engines powering the majority of 
urcraft in current production, the influence of 
VOKES efficiency and progressive design spread 
throughout the industry Maximum efficiency 
and low pressure drop, together with compactness 
and case of maintenance, are unique features of 
VOKES filt Naturally therefore they are being uk. my home goes with me 
even more widely specified for engine air intake A move at a moment’s notice, calls for hurried prepara- 
ibin ventilation and pressurisation, engine lubrica- uions, packing ki, and secking new accommodation at 
tion, hydraulic and fuel systems, etc. VOKES great expense—but not so if you consider the move in 
terms of the Savoy. 
The only combined operation that really matters—a 
luxury home on wheels, parked near the field, which 
can be transported with ease at a moment’s notice. 
down over the entire field oe >a The RAVEN SAVOY 
of commercial and in ihe gy mR ick £475 
Detail Or the smaller ‘Mignon’ at 4248 wi walls 


and £290 with aluminium exterior and fully insulated. , 
of the various types, for ¥ H.P.” Facilines available upon request 


air intake, of fuel 
filts will re b “ RAVEN CARAVANS (1947) LTD 
m by JABLO WORKS, WADDON, CROYDON, Cro 2201-2 


Accepted the World Over 
as the STANDARD Distress Signal 


Pat orf. . 


achieve the highest filtration efficiency rating by 
removing all impurities which can do harm or damage 


Filtration by VOKES means mexpensive insurance 


dustrial activity 


PIL TERS VORKES FILTER VORES LTé VORKES FILTERS 


a 
t 
4 


SMOKE FLARE 
DISTRESS SIGNALS 


MILITARY OE SIGNATION 
(DISTRESS GAY AND WIGHT) AN WADA 13 


Stonderd Distress Signal of the U.S. Armed 

Vokes Air Intake Filters are fitted to each of the i } é forces ond adopted by the Governments 

reven ingress of a “se rtrctes 

te engine Vokes Bitters, due to the ; Nethertonds, Metheriands Indies, Portugal, 

patented construction, provide a large filtering Sweden, etc. 

surface in a very small space Exclv sive OAYNITE 

ly individual signal in metal... 
quaranteesr moisture-proot dependcbitlity! 
Day and night protection of vivid orange 
smoke signal ond brilliant red flare in 
opposite ends. Obtoletes pistol projected, 
floating and peper-wrapped, fireworks- 
type distress signe!s. 
Approved by U.S. Coast Guard Mo. 160.023.1.0 

Approved by Aeronautics Aethority and 
Specified by Air Transport 


| 


VORES FALTERS S FILTERS VORES FILTERS 


WORLD'S LARGEST MANUFACTURER OF DISTRESS SIGNALS 


| 
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CLASSIFIED ADVERTISEMENTS 


Advervsement Rates 3 - per line, -. average Words 
enters 4 - 


Press tay, FIRST POST THURADAY, of tap 
Be tility sceepted ter Rr pevedie te Plighi Boose Stamford 


New Black of Tx 
ali-leathe 
FLYING BOOTS 


Belt. In goed 


white drill 
Specially cut for 


smartness and com 


Quo. 
TATION MANU- 
FACTURERS 


AND FLY'NG 
CLUBS. 
Brand new ex- RAF 


Length Black 
ip troat. all round 


New 


and 
UNDE RC aL OVES, 


K SERVICE 
UBS~—SECRET 
Fic ULARS NOW 


Send 34. 


Tel. Mascum 4314 


GLES, 46 Ex-R 

21 Luxor goggles, 

pesrae JACKETS of all types im stock Write this week we ask all our good friends everywhere to 
hist. 


stamps fer 


TRADE SUPPLIED 


D. LEWIS 


Leather Clothing Manufacturers 
for Home or Expor 


124, GT. PORTLAND 8T., LONDON, W.1 


Trads Engarie 


wide vision Mark COC. | 


Itt San Spectactes 


belt. £10 146. 
Fully sheepskin lined 
Double Thickness WHITE 
RAF. Outer Flys 


Mark V 


or Tan Leather FLYING JACKETS. 
Dalton Computers 
Tan Leather Gauntlets 


ut Collers, 611. Ge 


mean 


SPECIAL 
ARIES 


Brand a6. 
IACKETS, sheepskin or fur lined 


hete w 


FLYING First-class selections from 108 -. 
All geods are sent POST FREE 


TERMS TO 


WRITE FOR PAR 


NEW CATAL‘ 


AIRCRAFT FOR SALE 


Mk 


wrries 1850 engines wpplied 
verhauied and rejeased 

Pield Aircraft Services, Lid 
Surrey Tel. Croydon TT Car 


R K DUNDAS, Lod 


that we can sell even more seroplanes iand the 
. pits and pieces that go with them) to even more 
| people in more cowntries, more competitively. more 
} efficiently and more comfortably. we have moved inte 
& more imposing buikfing with more offices; therefore 


for 


Not m their pads cur new address: -- 


R K DUNDAS Lia 


VIATION Division By James's Lon 
SILK awi 


Swat» 
telephone number Whitehall 2844-9 
nuine 


ool lined nvite offe 


FLYING 


fine art 
ee TER J/4 —Fitted with eerable tail whee 


Telephone HOP 


1784 


COTTON BAGS 


FOR SPARE PARTS, Etc 


London, 


atted ane, enquiries and offe 4 nv ER, 
moperi orks, Tower idge Road ted, Certificate of A thiness to Jul 1 Engineers Licences (Cround Engineers) 

tt 


Tel 


Membership open to a 
Service Pilots. For ful 


and particulars< 


Memon 


The UPERBLY fited Anson Mk for sale. paseerwe 


SUITE 6 9-10 MARBLE ARCH 


S.E1 T GER Moth.Now nearing completion 
coer trip and overhwul, fat surfaces re t 
i Tiwer will be as w and supplied wit? 
| Cert {fA D Aviatior 
Aire t 4 


and andy 
wt ve te tA radio VHF TR/1145 and T it 1 and 


AIR TRAINERS LTD. 


A sumber of rebuilt and guaranteed 
trainers of che latest types siways 


te of Airworthiness offe Opportunities 


Royal Society an 


MANUFACTURERS 


LINK TRAINERS 


yote Licen ees for che 


rush Empire 


available 


(Alternatively, we shall be giad to quote 


the ow wi and recenditioning of 


any of the unserviceable trainers now 


available) 


Complete spare service for all types 


part 
of link trainers. 


SPECIALIGT TRAINING OEVICES FoR 


ALL PURPOSES 


SICESTER ROAD 
AYLESBURY 
Tel. 9223 


NCINEERING 


IMPORTANT GUIDE 


De- 

here Engines, Air Navigation, Aireraf 


we ARANTEE 


NO PASEO 


guide to we 


wil PREE 


BRITISH INSTITUTE OF 


early delve ENGINEERING TECHNOLOGY 


odified hours 396 Shakespeare House 
ft and « n rad payload 17-19 Stratford Place 
near ¢ ors available Lender. 
4B S71 


MAX) 


to the specific re- 


6. te Product akers types 
“ale customers repetition products from 
Ministry Requirements the bar in all mverate 


REPETITION LT? Pool Lane - -‘Bham. 


y 
Phone BROadwell (1S (4iines) and 1797. Grams KARLYTERO, LANGLEYWORCS” 


Bree 
L, 
mes throug s j 
warm sheepskin many pepular types available 
| 
FLYING SUITS Magister. Tiger Moths Whitey Straight. 
Pex now in stock. Zig a R APIDE, tong range tanks. radio. current © of A. | | 
front, cutis an nu hours since C. of £1,750 ex works ‘ 
ankles, All rex pe TORS, large Vs avasilanle ex stock. | | 
Mk. Is from £45 | 
j W Creydon Airport | 
| Pieldair, Cros | 
Ag 
if 
| 
ze TER Autocrat --Only @ hours since new, 6 months aay 
A {A excellent cond 
| 
3 
noda passenge guage ppart- q | 
ren sising speed 140 mp? i2 montha ¢ {fA 
YORKSHIRE AEROPLANE CLUB. Sherburn-in 
ik 
ARK { Anson ex-R.A.P. but fully | 
M. Box 7 | 
D spected and Cemonsirated any time, best offe | 
2 | ne th wery low engine f qe 
OPPORTUNITIES | 
£375 ed and sound ofed. fm 
cent 4-seat aeroplane Box 
A EROV AN Ms. 
; 
{ 
| 
‘ ta i 
‘4 
= 
=A 
4 
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GAS TURBINES and 
JET PROPULSION 


{ FIFTH EDITION NOW READY 
tl 10) TIRST published tn 1942, this ts the most 


° widely read book on the subject I 
directional « sew (fifth) edition has been completely 
evised and expanded to bring the account 

~ i) ‘ velopment up to date The estab 
‘ ‘ 


. features dealing with the funda 


new : mentals of jet propulsion, the - 
principles of thrust by reaction and the 
top everheu historical background are retained, while 
extended treatment has been given to the 
ct of combustion, with afterburning 
and to metallurgical problem 
chapters deal with ramjet and pulse 
rocket propulsion, compounded power 
and gas turbines for road transport 


bu 


i types of turbine power unit turboret, 
turboprop and compounded—and they 
influence on military and civil aircraft are 
discussed The book provides a complete 
guide to gas turbine umits and turbine 
propelled aircratt of the world, and in 
view of the widespread adoption of 

powered aircraft, this presentation 
mlete historical and technical 
| invaluable to 

ike 


480 


AIRCRART WANTED 


21s. net. By post 21s. 9d. 


aimabie at “se ‘er 
by post from ch publishers 
Hiffe & Sons Ltd , Dorset House 


Stamiord Street, London, $.£.! 


AIRCRAFT ACCESSORIES AND ENGINES 


Aero & Jig& Tool 
Draughtsmen 


in Great Demand 
MEN AND YOUTHS 


AIRCRAFT ACCESSORIES ANDO ENGINES 
WANTED 


QUALIFY AT HOME—IN SPARE TIME 


you 


Aecro-Draughtsman . 
‘ Electrical, Mechanical, 
Plastics, t 


FOR Wine FREE GUIDE-----------5 


n 4 


AIRCRAFT SERVICING 
WAY ‘ er AMIPE,A 
o RA Entry 


SUCCESS —OR NO FEE 


yor 


NATIONAL INSTITUTE OF 
ENGINEERING 
« (Dept. 427), 148-150, HOLBORN, E.C.1 
BOOKS ETC th A Bow 


Ma 
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BUSINESS AND PROPERTY WANTED 
ENTLY required. Businesses of Gescrip’s 
and confident: mom rep #14 


Airport. also 
CARAVANS 


ece 
CARAVAN CENT 
n 
appantmen 
CELLULOSE 


mt 


CONSULTANTS 
H 


FINANCIAL AND PARTNERSHIPS 


t helicopter 


OMMODATION 


est and 
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Pioneering the new transport era 
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ss flying-boat and the “ Bristol” Brabagon 0, a coupled Proteus power 


loped consisting of two Proteus turbines arranged with they 


shafts parallel and driving a gearbox. This gearbox, in conjunction with a reduction gearbox, drives the 


two co-axial shafts for the contra-rotating propellers. The 3,500 hp. 


“ Bristol” Proteus propeller turbine 1s notable for 11s high power output for a comparatively small overall 


stze of engine and has a particularly low fuel consumption. 
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